Effects of subchronic perfluorooctane sulfonate exposure of rats on calcium-dependent signaling molecules in the brain tissue.
Perfluorooctane sulfonate (PFOS) is a persistent and bio-accumulative pollutant ubiquitous in wildlife and humans, which receives many concerns on the fate, transport, distribution, and toxicity. Studies have shown that PFOS-induced neurotoxicity in experimental animals; however, little is known about the potential mechanism of PFOS exposure on the central nervous system (CNS). Ca(2+)/calmodulin-dependent protein kinase IIalpha (CaMKIIalpha), cAMP-response element binding protein (CREB), c-fos, and c-jun, which are important down-stream molecules of calcium signaling in describing neuron cells structure and function in the CNS, were examined in the paper with the purpose to evaluate the effect of PFOS exposure on brain and approach the molecular mechanisms involved in the neurotoxicity induced by PFOS. Adult male Sprague-Dawley rats were administered with PFOS at dosages of 1.7, 5.0, and 15.0 mg/L in drinking water for 91 consecutive days. LC/MS was used for PFOS analysis in brain tissues, and western blot was employed to determine the expression of CaMKIIalpha and pCREB in the isolated cortex and hippocampus. The expression of c-fos and c-jun was detected by real-time reverse transcription polymerase chain reaction. The results showed that the expression of CaMKIIalpha and pCREB exhibits a significant increase in cortex and hippocampus after treatment with PFOS, compared with the control. The transcription factor c-fos was up-regulated in hippocampus, and c-jun was elevated both in cortex and hippocampus in PFOS-treated groups. These results indicated that, at least in part, the neurotoxic effect induced by PFOS is mediated by the Ca(2+)-dependent molecules in calcium signaling.